, and the changes documented in the literature are listed in Table 1 . The incidence and type of change that can (Hunt, McCrae and Zapf, 1969 (Shuster, 1960 (Hersch, 1964) . Recent work, however, throws doubt on this explanation, although Cruickshank, Neil-Dwyer and Stott (1974b) found that there was a correlation with low levels of total body exchangeable potassium.
Cropp and Manning (1960) attributed the ECG changes to irritation of area 13 on the orbital surfaces of the frontal lobes. The vagus nerve is thought to have cortical representation in this area, and operative manipulation of its blood supply will produce abnormal electrocardiogram and associated ventricular arrhythmias. This theory could explain changes occurring with anterior cerebral artery aneurysms, but not with those in the posterior fossa. Some of the ECG changes, however, do compare with those seen in experimental vagal stimulation, and atropine will certainly reverse some of the abnormalities (Shuster, 1960 (Dubo et al., 1967) , and it was suggested that this originated from cardiac damage (Connor, 1967) . Careful post-mortem studies on macroscopically normal hearts revealed histological lesions in the form of focal myocytolysis (Connor, 1968) , and a recent study by Doshi and Neil-Dwyer (1980) showed that similar lesions could be found in 80% of the patients coming to post-mortem. In this study, ECG abnormalities occurred in 70% of the patients with myocardial lesions, and the incidence could have been higher if daily ECGs had been routine.
The other histological finding of major importance in resolving the problem was hypothalamic damage, first described 17 years ago (Crompton, 1963) . Recent studies have shown that hypothalamic lesions in the form of perivascular haemorrhage, oedema and even frank infarction occur in the majority of such patients coming to post-mortem (Doshi and Neil-Dwyer, 1980) . Recently, attempts have been made to correlate the hypothalamic and myocardial lesions (Doshi and.Neil-Dwyer, 1977) , and the more recent study by Doshi and Neil-Dwyer (1980) shows there to be a strong association. Cerebrovascular spasm is a well recognized accompaniment of subarachnoid haemorrhage. Spasm affecting the small hypothalamic blood vessels will lead to lesions in that area, and this in turn will cause an abnormal hypothalamic response, with increased catecholamine production via the sympathetic system (Cruickshank, Neil-Dwyer and Brice, 1974a) , and increased circulating steroid levels via the pituitary-adrenal axis (Jenkins et al., 1969) . Catecholamines can produce ECG abnormalities in subjects with no clinically apparent heart disease (Lepeschkin et al., 1960) and can produce cardiac lesions identical with those occurring in subarachnoid haemorrhage (Reichenbach and Benditt, 1970) . Corticosteroids are thought to play a role too in potentiating the cardiotoxic effects of catecholamines, as they decrease total body exchangeable potassium, which in turn probably depletes myocardial intracellular potassium, thereby rendering the cell prone to injury (Selye, 1970) .
Further evidence that the autonomic nervous system is responsible for subendocardial necrosis and ECG abnormalities comes from animal experiments on simulated subarachnoid haemorrhage where both abnormalities can be prevented by surgical (C2 cordotomy) or by medical (propranolol) intervention (Greenhoot and Reichenbach, 1969) . In patients also, propranolol will reverse many of the ECG changes (Cruickshank, Neil-Dwyer and Lane, 1975) , and atropine will abolish changes such as T-wave peaking which are thought to result from increased vagal tone. A recent study, again by Neil-Dwyer et al. (1978) , showed that propranolol was probably the agent instrumental in preventing myocardial damage and ECG changes.
There is therefore strong evidence to support the theory that subarachnoid haemorrhage via the hypothalamus causes an abnormal activation of the autonomic nervous system and that this is responsible for the electrocardiographic abnormalities.
The ECG in prognosis It was originally thought that the occurrence and persistence of ECG changes was unrelated to the course of the illness (Shuster, 1960; Ananthachari and Anto, 1967) , although it had been recognized that atrial fibrillation was associated with a bad prognosis. Cruickshank et al. (1974a) 
